Searching PAJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 1-087294 

(43)Date of publication of application : 30.03.1999 



(51)Int.CI. 




H01L 21/304 






B08B 3/08 








B08B 3/10 




i 

(21)Application number 


09-239785 


(71)Applicant 


: DAINIPPON SCREEN MFG CO LTD 


(22)Date of filing : 


04.09.1997 


(72)Inventor : 


ADACHI HIDEKI 



(54) SUBSTRATE-PROCESSING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the finishing 
accuracy of a processing by suppressing re-adhesion of 
processing liquid to a substrate. 
SOLUTION: A guide member 30 is disposed movably 
vertically, while surrounding a substrate W held by a spin 
chuck 1. Inclining sections 31a, 31b having a diameter 
decreasing gradually upward are formed on the inner wall 
face of the guide member 30 with gas intake ports 32a, 
32b formed at the upper end thereof. An atmosphere- 
shielding member 60 is disposed above the spin chuck 1, 
such that it can approach the spin chuck 1 or freely 
recede therefrom. The substrate W is processed by 
locating the inclining sections 31a (31b) of the guide 
member 30 at the height HW of the substrate W held by 
the spin chuck 1, setting the interval between the upper 
surface of the substrate W held by the spin chuck 1 and 
the atmosphere-shielding member 60 at WB and closing 
the central part of the gas intake ports 32a (32b) with 
the atmosphere- shielding member 60. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A substrate processing device comprising: 

A substrate holding means which holds a substrate by a horizontal position. 

A substrate rotation means to rotate a substrate held at said substrate holding means by a 

circumference of an axis of the perpendicular direction. 

It has an internal surface which is provided so that a substrate held at said substrate holding 
means may be surrounded, and catches a treating solution which disperses from a substrate 
which rotates by said substrate rotation means and to which it shows a downward discharge 
port, A guidance member in which a gas incorporation mouth which incorporates a gas into an 
upper bed part of the inclined part is formed while an inclined part to which a path becomes 
small is formed in said internal surface so that it goes up. 

An exhaust port which exhausts a gas which said substrate holding means was established 
caudad and incorporated with said gas incorporation mouth, It is arranged above said substrate 
holding means, and has a path smaller than a gas incorporation mouth of said guidance member, 
An atmosphere blocking member provided with a treating solution feed zone which supplies a 
treating solution near the center of rotation on said upper surface of a substrate from an 
opposed face which counters the upper surface of a substrate held at said substrate holding 
means, An ascending and descending means which makes it go up and down relatively said 
substrate holding means and said guidance member, An attachment-and-detachment means to 
make said atmosphere blocking member attach and detach relatively to said substrate holding 
means, A rise-and-fall control means which controls said ascending and descending means so 
that an inclined part of said guidance member is located in a height position of a substrate held 
at said substrate holding means, when processing a substrate with a treating solution, An 
attachment-and-detachment control means which controls said attachment-and-detachment 
means to arrange the upper surface of a substrate and a prescribed interval partition ****** 
atmosphere blocking member which were held at said substrate holding means when processing 
a substrate with a treating solution. 

[Claim 2]The substrate processing device comprising according to claim 1 : 
An exhaust air tub which established said exhaust port in a pars basilaris ossis occipitalis. 
An effluent tub which was provided in the circumference of said exhaust air tub, and provided 
said discharge port in a pars basilaris ossis occipitalis. 

[Claim 3]In the substrate processing device according to claim 1, a treating solution feed zone 
with which said atmosphere blocking member was equipped, Selectively, two or more kinds of 
treating solutions are constituted so that supply is possible, and said guidance member, While 
two or more inclined parts corresponding to a treating solution of several kinds which opened an 
interval mutually and were arranged concentrically are formed, A discharge port is provided 
under the effluent guide flow path formed in a lower part of innermost inclined part, and a 
crevice between each inclined part, respectively, and a path of a gas incorporation mouth of an 
upper bed part of each inclined part — abbreviated — it being formed similarly and said rise- 
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and-fall control means, A substrate processing device controlling said ascending and descending 
means so that an inclined part of said guidance member corresponding to a kind of treating 
solution supplied to the substrate is located in a height position of a substrate held at said 
substrate holding means. 

[Claim 4]The substrate processing device comprising according to claim 3: 
An exhaust air tub which established said exhaust port in a pars basilaris ossis occipitalis. 
Two or more effluent tubs corresponding to a treating solution of several kinds which were 
concentrically provided in the circumference of said exhaust air tub, and provided a discharge 
port in a pars basilaris ossis occipitalis, respectively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention, rotating substrates, such as a glass substrate for a 
semiconductor wafer or liquid crystal displays, a glass substrate for photo masks, and a 
substrate for optical discs, by the circumference of the axis of the perpendicular direction in the 
state where it held to the horizontal position. Treating solutions, such as a penetrant remover, 
are supplied to a substrate, and it is related with the substrate processing device which performs 
processing of predetermined [, such as washing processing, ] to a substrate. 
[0002] 

[Description of the Prior Art]An example of this conventional kind of substrate processing device 

is shown in drawing 9 . The device shown in drawing 9 is a device for performing washing 

processing which used a drug solution and pure water for the substrate. 

A drug solution and waste fluid were separated and it has the function which carries out an 

effluent. 

[0003]The spin chuck 100 pivotable at the circumference of the axis of the perpendicular 
direction after this device has carried out adsorption maintenance of the substrate W by the 
horizontal position, The motor 102 for carrying out the high velocity revolution of the spin chuck 
100 via the axis of rotation 101, The rising and falling mechanism 103 which makes it go up and 
down the spin chuck 100, and the cup 104 which surrounds the substrate W to process and 
forms the processing chamber 1 04a, It has the penetrant remover nozzles 1 05a, 1 05b, 1 05c, and 
105d for supplying penetrant removers, such as a drug solution and pure water, from the slanting 
upper part or a slanting lower part to the substrate W. 

[0004]The discharge port 106 which carries out the effluent of the penetrant remover after being 
used for washing of the substrate W is formed in the pars basilaris ossis occipitalis of the cup 
104. During processing, the internal surface of this cup 104 catches the penetrant remover 
which disperses from the rotating substrate W, and guides the discharge port 106. The gas 
incorporation mouth 107 which incorporates a gas is formed in the upper bed part of the cup 
104. Although this kind of substrate processing device is installed in a clean room, in the clean 
room, the pure gas is flowing down by the downflow towards the floor line from the ceiling. The 
pure gas of this downflow is incorporated into the processing chamber 104a in the cup 104 from 
the gas incorporation mouth 107, and it exhausts from the exhaust port 108 established in the 
cup 1 04, and it is constituted so that the mist etc. of the penetrant remover which floats in the 
processing chamber 1 04a may be discharged. 

[0005]The approximate circle board-like gutter material 110 which has the gutter 109 of the ring 
shape which counters the discharge port 106 under the cup 104 is attached to the protective 
tube 1 1 1 which surrounds the axis of rotation 101, enabling free rotation. The effluent flowing- 
down mouth 112 is formed in one predetermined place of the pars basilaris ossis occipitalis of 
the gutter 109. The ring gear 1 13 is being fixed to the periphery of the gutter material 110, and 
the driving gear 115 attached to the driving shaft of the motor 1 14 is engaging to this ring gear 
1 13. a guttering — the abandonment drain 1 16 for discarding the waste fluid after [ the member 
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110] being further used for washing processing below, and the recovery drain 1 1 7 for collecting 
drug solutions are formed. By such composition, the effluent flowing-down mouth 1 1 2 of the 
gutter material 1 09 can be selectively located above either the abandonment drain 1 1 6 or the 
recovery drain 1 17 by driving the motor 114. 

[0006]The device operates as follows conventionally [ this ]. First, the spin chuck 100 goes up, 
and the unsettled substrate W is received and passed to the spin chuck 100 in the state where it 
projected from the upper part of the cup 104, from the carrier robot which does not illustrate. 
The spin chuck 100 which received the substrate W descends according to the rising and falling 
mechanism 103, and the substrate W is located in the processing chamber 104a. And the 
substrate W rotates with the spin chuck 100, a drug solution is supplied to the substrate W from 
the penetrant remover nozzles 105a-105d, and washing processing by a drug solution is 
performed to the substrate W. In the case of this chemical washing processing, a drug solution is 
recoverable for reuse by locating the effluent flowing-down mouth 1 1 2 above the recovery drain 
1 1 7. If predetermined chemical washing processing time passes, the penetrant remover supplied 
from the penetrant remover nozzles 105a-105d to the substrate W will be switched to pure 
water from a drug solution, and rinsing treatment which washes out the drug solution adhering to 
the substrate W with pure water will be performed to the substrate W. In the case of this rinsing 
treatment, the waste fluid (pure water with which the drug solution was mixed) after being used 
for washing processing can be discarded by locating the effluent flowing-down mouth 112 above 
the abandonment drain 1 1 6. If predetermined rinsing treatment time passes, supply of the pure 
water from the penetrant remover nozzles 105a-105d will be suspended, and the pure water 
which rotated the substrate W as it is and has adhered to the substrate W will be shaken off and 
dried. After finishing desiccation of the substrate W f rotation of the spin chuck 100 is suspended. 
And the spin chuck 100 goes up according to the rising and falling mechanism 103, the carrier 
robot which does not illustrate receives the substrate W washing processed from the spin chuck 
100 in the state where it projected from the upper part of the cup 104, and the washing 
processing to the one substrate W is completed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the substrate W after washing 
conventionally washed with a device may be polluted, and, as for a device, there was a problem 
in the finishing precision of washing conventionally. When this invention person investigated this 
inconvenience, he traced being based on a following cause. 

[0008]That is, when this invention person analyzed the flow of the gas in the processing chamber 
104a of a device by the simulation conventionally, it became clear that the convection of the air 
current had occurred in the lower part field 200 of the spin chuck 100. It hits the internal surface 
of the cup 104, the part serves as misty state mist, and the penetrant remover which disperses 
on the other hand from the substrate W which rotates during processing floats in the processing 
chamber 104a. Although the mist of this penetrant remover should be essentially exhausted from 
the exhaust port 1 08, It flows backwards to the substrate W side by the convection of the air 
current in the lower part field 200 of the spin chuck 1 00, the mist of a penetrant remover carries 
out the reattachment to the substrate W during desiccation of the substrate W or after the end, 
and it is thought that the substrate W after washing was polluted. 

[0009]Since his interval between the substrate W held at the spin chuck 100 and the internal 
surface of the cup 104 is large when this invention person investigates the cause by which an air 
current convects in the lower part field 200 of the spin chuck 100 further, From the opening 
part, the rate of flow of the gas which flows in the processing chamber 104a becomes slow, and 
to eye others. It flowed into the lower part field 200 of the spin chuck 100, without exhausting a 
part of air current in the processing chamber 104a from the exhaust port 108, and it became 
clear by the simulation to have produced the convection of the air current there. 
[0010]Then, if the cup 104 is designed, bring the internal surface of the cup 104 close to the 
substrate W held at the spin chuck 100 for example, it will be thought that the convection of the 
air current in the lower part field 200 of the spin chuck 100 can be abolished. However, when the 
penetrant remover which dispersed from the rotating substrate W hits the internal surface of the 
cup 1 04, the part rebounds upon the substrate W side, but. If the internal surface of the cup 1 04 
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is brought close to the substrate W held at the spin chuck 100, it will become easy to carry out 
the reattachment of the penetrant remover which has rebounded from the internal surface of the 
cup 104 to the substrate W, and it will pollute the substrate W on the contrary. 
[0011]When supplying a predetermined treating solution to a substrate and performing 
predetermined processing to a substrate, rotating a substrate, it is generally known that the 
finishing precision of processing will worsen because a treating solution carries out the 
reattachment to a substrate, therefore, the above on the equipment configuration which contains 
a cup etc. also in the substrate treatment of not only washing processing but others — the 
problem in which a treating solution carries out the reattachment to a substrate may arise for 
the same reason as a device conventionally. 

[001 2] Although the device separated a drug solution and waste fluid and is conventionally 
provided with the function which carries out an effluent, The course from the cup 104 to the 
effluent flowing-down mouth 1 12 of the gutter material 110 through the discharge port 106 was 
used in common with the drug solution for recovery, and the waste fluid for abandonment, mixing 
of 2 liquid in this course could not be avoided, but the composition of the device of the 
separation effluent of a drug solution and waste fluid was conventionally insufficient. 
[0013]This invention is made in view of such a situation, controls the reattachment of the 
treating solution to a substrate, and makes it a key objective to provide the substrate processing 
device which can raise the finishing precision of substrate treatment. 

[0014]In the device provided with the function which carries out the separation waste fluid of 
two or more kinds of treating solutions used for processing, another purpose of this invention is 
to attain the above-mentioned key objective suitably. 

[0015]In the device provided with the function which carries out the separation waste fluid of 
two or more kinds of treating solutions used for processing, there is another purpose of this 
invention in providing the device which can also perform suitably the separation waste fluid of 
two or more kinds of treating solutions used for processing while attaining the above-mentioned 
key objective suitably. 
[0016] 

[Means for Solving the Problem]This invention takes the following composition, in order to attain 

such a purpose. That is, the invention according to claim 1 is provided with the following. 

A substrate holding means which holds a substrate by a horizontal position. 

A substrate rotation means to rotate a substrate held at said substrate holding means by a 

circumference of an axis of the perpendicular direction. 

It has an internal surface which is provided so that a substrate held at said substrate holding 
means may be surrounded, and catches a treating solution which disperses from a substrate 
which rotates by said substrate rotation means and to which it shows a downward discharge 
port, While an inclined part to which a path becomes small is formed in said internal surface so 
that it goes up, A guidance member in which a gas incorporation mouth which incorporates a gas 
into an upper bed part of the inclined part is formed, An exhaust port which exhausts a gas 
which said substrate holding means was established caudad and incorporated with said gas 
incorporation mouth, It is arranged above said substrate holding means, and has a path smaller 
than a gas incorporation mouth of said guidance member, An atmosphere blocking member 
provided with a treating solution feed zone which supplies a treating solution near the center of 
rotation on said upper surface of a substrate from an opposed face which counters the upper 
surface of a substrate held at said substrate holding means, An ascending and descending means 
which makes it go up and down relatively said substrate holding means and said guidance 
member, An attachment-and-detachment means to make said atmosphere blocking member 
attach and detach relatively to said substrate holding means, A rise-and-fall control means 
which controls said ascending and descending means so that an inclined part of said guidance 
member is located in a height position of a substrate held at said substrate holding means, when 
processing a substrate with a treating solution, and when a substrate is processed with a 
treating solution, An attachment-and-detachment control means which controls said 
attachment-and-detachment means to arrange the upper surface of a substrate and a 
prescribed interval partition ****** atmosphere blocking member which were held at said 
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substrate holding means. 

[0017]In a substrate processing device given in above-mentioned claim 1 the invention according 
to claim 2, Allocate a receptacle member provided with an exhaust air tub which established said 
exhaust port in a pars basilaris ossis occipitalis, and an effluent tub which was provided in the 
circumference of said exhaust air tub, and provided said discharge port in a pars basilaris ossis 
occipitalis under said substrate holding means, and said ascending and descending means, You 
make it go up and down said guidance member to said substrate holding means and said 
receptacle member. 

[001 8]A treating solution feed zone by which said atmosphere blocking member was equipped 
with the invention according to claim 3 in a substrate processing device of a statement at 
above-mentioned claim 1 , Selectively, two or more kinds of treating solutions are constituted so 
that supply is possible, and said guidance member, While two or more inclined parts 
corresponding to a treating solution of several kinds which opened an interval mutually and were 
arranged concentrically are formed, A discharge port is provided under the effluent guide flow 
path formed in a lower part of innermost inclined part, and a crevice between each inclined part, 
respectively, and a path of a gas incorporation mouth of an upper bed part of each inclined part 
— abbreviated — it being formed similarly and said rise-and-fall control means, Said ascending 
and descending means is controlled so that an inclined part of said guidance member 
corresponding to a kind of treating solution supplied to the substrate is located in a height 
position of a substrate held at said substrate holding means. 

[0019]In a substrate processing device given in above-mentioned claim 3 the invention according 
to claim 4, It is concentrically provided in the circumference of an exhaust air tub which 
established said exhaust port in a pars basilaris ossis occipitalis, and said exhaust air tub, A 
receptacle member provided with two or more effluent tubs corresponding to a treating solution 
of several kinds which provided a discharge port in a pars basilaris ossis occipitalis, respectively 
was allocated under said substrate holding means, and said ascending and descending means was 
constituted so that you might make it go up and down said guidance member to said substrate 
holding means and said receptacle member. 
[0020] 

[Function]The operation of the invention according to claim 1 is as follows. If a substrate is held 
at a substrate holding means, a rise-and-fall control means will control the ascending and 
descending means which makes it go up and down a substrate holding means and a guidance 
member relatively so that the inclined part of a guidance member is located in the height position 
of the substrate held at the substrate holding means. On the other hand, an attachment-and- 
detachment control means controls an attachment-and-detachment means to make an 
atmosphere blocking member attach and detach relatively to a substrate holding means so that 
the upper surface of a substrate and the prescribed interval partition ******** blocking member 
which were held at the substrate holding means may be arranged. 

[0021] And by a substrate rotation means, while the substrate held at the substrate holding 
means rotates by the circumference of the axis of the perpendicular direction, a treating solution 
is supplied near the center of rotation on the upper surface of a substrate from the treating 
solution feed zone with which the atmosphere blocking member was equipped, and 
predetermined processing is performed to a substrate. 

[0022]At this time, most treating solutions which dispersed from the rotating substrate are 
caught by the inclined part of a guidance member, and it is guided along with an inclined part at a 
downward discharge port. Some treating solutions which hit a part of inclined part serve as misty 
state mist, and it will float to the space inside the internal surface of a guidance member. 
[0023] However, the center portion of the gas incorporation mouth of a guidance member will be 
closed by the atmosphere blocking member by which prescribed interval partition ****** was 
carried out from the upper surface of the substrate. Therefore, in the space inside the internal 
surface of a guidance member. The rate of flow of the gas which flows into the exhaust port 
which a gas will flow from the slit between the gas incorporation mouth of a guidance member 
and an atmosphere blocking member, flowed from the crevice, and flowed down the 
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circumference of a substrate, and in which the substrate holding means was provided caudad 
becomes comparatively quick, and a gaseous convection becomes difficult to occur in the lower 
part space of a substrate holding means. Since the air current which flows down the 
circumference of a substrate will achieve the duty of an air curtain, it can also control that the 
mist of the treating solution which floats to the exterior of the air curtain flows into the 
substrate side inside the air curtain. Since the reattachment to the substrate of the mist of a 
treating solution can be controlled, it is not necessary to design a device bring the inclined part 
of a guidance member close to the substrate held at the substrate holding means more than 
needed. Since the treating solution which dispersed from the rotating substrate is caught by the 
inclined part to which a path becomes small so that it goes up, most treating solutions will go 
caudad, it will rebound and can lessen the rebound phenomenon of the treating solution by the 
side of a substrate. Therefore, the reattachment of the treating solution to a substrate can be 
controlled suitably. 

[0024]According to the invention according to claim 2, the gas which flowed from the crevice 
between the gas incorporation mouth of a guidance member and an atmosphere blocking member 
flows down the circumference of a substrate, and is exhausted through the exhaust air tub which 
constitutes the receptacle member allocated under the substrate holding means from the 
exhaust port established in the pars basilaris ossis occipitalis of the exhaust air tub. The effluent 
of the treating solution which dispersed on the other hand from the rotating substrate is carried 
out through the effluent tub provided in the circumference of the exhaust air tub along with the 
inclined part of a guidance member from the discharge port provided in the pars basilaris ossis 
occipitalis of the effluent tub. Since the mist of the treating solution by which hit the inclined 
part of the guidance member and it was generated floats in an effluent tub, the reattachment to 
the substrate of the mist becomes much more difficult to occur. 

[0025]The ascending and descending means is constituted so that you may make it go up and 
down a guidance member to a substrate holding means and a receptacle member, and in control 
by a rise-and-fall control means. It is made to go up and down a guidance member to a 
substrate holding means and a receptacle member, and the height of the guidance member to a 
substrate holding means is controlled so that the inclined part of a guidance member is located 
in the height position of the substrate held at the substrate holding means. 
[0026] According to the invention according to claim 3, an ascending and descending means is 
controlled by a rise-and-fall control means so that the inclined part of the guidance member 
corresponding to the kind of treating solution supplied to the substrate after this is located in 
the height position of the substrate held at the substrate holding means. And from the treating 
solution feed zone with which the atmosphere blocking member was equipped, the treating 
solution corresponding to the inclined part is supplied to a substrate, and processing is 
performed to a substrate. Along with the inclined part of the guidance member corresponding to 
the treating solution, the effluent of the treating solution supplied to the substrate is carried out 
from the individual discharge port of the lower part. 

[0027]When supplying and processing another kind of treating solution to a substrate, An 
ascending and descending means is controlled by a rise-and-fall control means so that the 
inclined part of the guidance member corresponding to the another kind of treating solution is 
located in the height position of the substrate held at the substrate holding means, from the 
treating solution feed zone with which the atmosphere blocking member was equipped, the 
another kind of treating solution is supplied to a substrate, and processing is performed to a 
substrate. Along with the inclined part of the guidance member corresponding to that treating 
solution, the effluent of this another kind of treating solution is carried out from the individual 
discharge port of that lower part. 

[0028]Therefore, the effluent of two or more kinds of treating solutions used for processing can 
be separated and carried out. And since the atmosphere blocking member is arranged in the 
upper part held at the substrate holding means on the occasion of processing by the treating 
solution of several kinds, the reattachment of various kinds of treating solutions to a substrate 
can be suitably controlled by the same operation as the invention according to claim 1. 
[0029]the path of the gas incorporation mouth of the upper bed part of each inclined part — 
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abbreviated — since it is similarly formed — the crevice between each gas incorporation mouth 
of a guidance member, and an atmosphere blocking member — all the gas incorporation mouths 
— abbreviated — similarly it can do, and gaseous inflow conditions can be made the same and 
can also be processed. 

[0030]Since the effluent of the treating solution of several kinds is carried out by the separate 
inclined part, the effluent guide flow path, and a discharge port, each liquid is mixed, an effluent 
is not carried out and the separation effluent of each liquid can also be performed suitably. 
[0031] According to the invention according to claim 4, to a receptacle member. The treating 
solution which dispersed from the substrate which two or more effluent tubs corresponding to 
the treating solution of several kinds which provided the discharge port in the pars basilaris ossis 
occipitalis, respectively are concentrically provided in the circumference of the exhaust air tub, 
and rotate, Along with the inclined part of the guidance member corresponding to the treating 
solution, an effluent is carried out through the effluent tub corresponding to the treating solution 
from the discharge port provided in the pars basilaris ossis occipitalis of the effluent tub. 
[0032] Like the invention according to claim 2, the ascending and descending means is 
constituted so that you may make it go up and down a guidance member to a substrate holding 
means and a receptacle member, and in control by a rise-and-fall control means. It is made to go 
up and down a guidance member to a substrate holding means and a receptacle member, and an 
ascending and descending means is controlled so that the inclined part of the guidance member 
corresponding to the kind of treating solution supplied to a substrate is located in the height 
position of the substrate held at the substrate holding means. 
[0033] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described with 
reference to drawings. Drawing 1 is drawing of longitudinal section showing the composition of 
the substrate processing device concerning one embodiment of this invention. This device is for 
performing washing processing which used a drug solution and pure water for semiconductor 
wafer (substrate) W of the processing object. 

A drug solution and waste fluid were separated and it has the function which carries out an 
effluent. 

[0034]The substrate W is held by a horizontal position at the spin chuck 1 as a substrate holding 
means. This spin chuck 1 has the spin base 3 really attached to the upper bed of the axis of 
rotation 2 pivotable. The three or more substrate attachment components 4 which hold the 
peripheral part of the substrate W at three or more places are set up at equal intervals along 
with the periphery of the spin base 3 by the upper surface of the spin base 3. Below by drawing 
1, in order to avoid that a drawing becomes complicated, only the one substrate attachment 
component 4 is shown. 

[0035] Each substrate attachment component 4 is provided with the substrate attaching part 4b 
which presses the peripheral end face of the substrate W supported by the substrate supporting 
part 4a which supports the peripheral part of the substrate W from a lower part, and the 
substrate supporting part 4a, and holds the substrate W. Each substrate attachment component 
4 comprises a holding state in which the substrate attaching part 4b presses the peripheral end 
face of the substrate W, and a non-holding state in which the substrate attaching part 4b 
separates from the peripheral end face of the substrate W so that a change is possible. The 
change with this holding state and a non-holding state is realized by the link mechanism etc. 
which were indicated by JP,3-9607,B, for example. 

[0036]When the interlocking linkage of the electrical motor 6 as a substrate rotation means is 
carried out by the belt transmission mechanism 5 etc. to the lower end vicinity of the axis of 
rotation 2 and it drives the electrical motor 6 according to them to it, with the axis of rotation 2 
and the spin chuck 1 . The substrate W held at the spin chuck 1 is rotated by the circumference 
of the axis J of the perpendicular direction. 

[0037]The axis of rotation 2 comprises a tubed member which has hollow, the cleaning liquid 
supply pipe 7 penetrates to this centrum, and it is constituted so that a penetrant remover can 
be supplied near the center of rotation of the undersurface of the substrate W held at the spin 
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chuck 1 from the penetrant remover feed zone 7a of that upper bed part. Free passage 
connection of the cleaning liquid supply pipe 7 is made at the piping 8. The base end of this 
piping 8 has branched, free passage connection of the chemical supply source 9 is made at one 
branch piping 8a, and free passage connection of the pure water supply source 10 is made at the 
branch piping 8b of another side. The switching valves 11a and 1 1b are formed in each branch 
piping 8a and 8b, and by switching opening and closing of these switching valves 1 1a and 11b, 
from the penetrant remover feed zone 7a, a drug solution and pure water are switched 
selectively and can be supplied now. 

[0038]The crevice between the internal surface of the centrum of the axis of rotation 2 and the 
external wall surface of the cleaning liquid supply pipe 7 serves as the gas feed path 12. Free 
passage connection of this gas feed path 12 is made via the piping 14 in which the switching 
valve 13 was formed at the gas supply source 15, It is constituted so that pure gases, such as 
pure air and pure inactive gas (nitrogen gas etc.), can be supplied to the space between the spin 
base 3 and the undersurface of the substrate W from the gas supply part 1 2a of the upper bed 
part of the gas feed path 1 2. 

[0039]The axis of rotation 2, the belt transmission mechanism 5, the electrical motor 6, etc. are 
accommodated in the cylindrical casing 16 provided on the base member 20. 
[0040]It receives in the circumference of the casing 16 on the base member 20, and the member 
21 is attached fixed. The cylindrical diaphragms 22a, 22b, and 22c are set up by the receptacle 
member 21, and the exhaust air tub 23, the 1st effluent tub 24a, and the 2nd effluent tub 24b are 
formed in it of these diaphragms 22a-22c and the external wall surface of the casing 16. The 
space between the external wall surface of the casing 16 and the internal surface of the inside 
diaphragm 22a is the exhaust air tub 23, The space between the external wall surface of the 
inside diaphragm 22a and the internal surface of the middle diaphragm 22b is the 1st effluent tub 
24a, and the space between the external wall surface of the middle diaphragm 22b and the 
internal surface of the outside diaphragm 22c is the 2nd effluent tub 24b. 
[0041 ]The exhaust port 26 by which free passage connection was made is established in the 
pars basilaris ossis occipitalis of the exhaust air tub 23 at the exhaust duct 25, and it is 
constituted so that the gas in the exhaust air tub 23 may be attracted from the exhaust port 26. 
the 1 st discharge port 28a by which free passage connection was made at the pars basilaris 
ossis occipitalis of the 1st effluent tub 24a at the recovery drain 27 — providing — the 2nd 
discharge port 28b by which free passage connection was made is formed in the abandonment 
drain 29 at the pars basilaris ossis occipitalis of the 2nd effluent tub 24b. 
[0042]Below by drawing 1 , in order to avoid that a drawing becomes complicated, each 
diaphragms 22a~22c and the guidance member 30 mentioned later show only sectional shape. 
[0043]The tubed guidance member 30 is formed above the 1st and 2nd effluent tub 24a and 24b, 
enabling free rise and fall so that the circumference of the substrate W held by the spin chuck 1 
and it may be surrounded. The inclined parts 31a and 31b to which a path becomes small are 
formed in two places, so that it goes to this guidance member 30 up. Each inclined parts 31a and 
31b open an interval mutually, and are arranged concentrically. The gas incorporation mouths 32a 
and 32b which the path R similarly comprised are formed in the upper bed part of each inclined 
parts 31a and 31b. In the lower end part of the inclined part 31a, the vertical sections 33 and 
34a stand in a row, and the vertical section 34b stands in a row in the lower end part of the 
inclined part 31b. Each inclined parts 31a and 31b are connected via the vertical sections 34a 
and 34b. 

The opening 35 of a large number which form an effluent guide flow path in a circumferencial 
direction is drilled by this joining segment. 

While the circular slot 36 is formed between the vertical section 33 and the vertical section 34a 
and this slot 36 is inserted in the middle diaphragm 22b by the guidance member 30, the 
guidance member 30 is arranged at it so that the vertical sections 34a and 34b may be inserted 
in the 2nd waste fluid tub 24b. 

[0044]When the inclined part 31a is located in height position HW of the substrate W held at the 
spin chuck 1 , The penetrant remover which disperses from the rotating substrate W will be 
caught by the inclined part 31a, and will be led to the 1st effluent tub 24a along with the inclined 
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part 31a and the vertical section 33, and an effluent will be carried out from the 1st discharge 
port 28a. In this device, the inclined part 31a, the vertical section 33, the 1st effluent tub 24a, 
and the 1st discharge port 28a are used for recovery of a drug solution, The drug solution which 
drug solutions were collected from the 1 st discharge port 28a to the recovery tank which is not 
illustrated through the recovery drain 27, and were collected from the recovery tank is supplied 
to the chemical supply source 9, and a drug solution is reused. 

[0045]When the inclined part 31b is located in height position HW of the substrate W held at the 
spin chuck 1 , The penetrant remover which disperses from the rotating substrate W will be 
caught by the inclined part 31b, and will be led to the 2nd effluent tub 24b from the opening 35 
along with the inclined part 31b and the vertical section 34b, and an effluent will be carried out 
from the 2nd discharge port 28b. In this device, the inclined part 31b, the vertical section 34b, 
the opening 35, the 2nd effluent tub 24b, and the 2nd discharge port 28b are used for 
abandonment of the waste fluid (pure water with which the drug solution was mixed) after being 
used for washing processing, and waste fluid is discarded through the abandonment drain 29 
from the 2nd discharge port 28b. 

[0046]The composition of an example of a rising and falling mechanism which makes it go up and 
down the guidance member 30 is explained with reference to drawing 2 . The guidance member 30 
is supported by the hoisting member 41 via the support member 40. While the screw axis 42 is 
screwed, the guide rail 43 is inserted in this hoisting member 41, enabling free sliding. By driving 
the motor 44 connected with the screw axis 42, the hoisting member 41 goes up and down, and 
the guidance member 30 goes up and down in connection with this. The hoisting member 41, the 
screw axis 42, the guide rail 43, the motor 44, etc. constitute the rising and falling mechanism 45 
equivalent to an ascending and descending means. 

[0047]The guidance member 30, The 1st height H1 to which the inclined part 31a is located in 
height position HW of the substrate W held at the spin chuck 1, The 2nd height H2 to which the 
inclined part 31b is located in height position HW of the substrate W, and the upper gas 
incorporation mouth 32b go up and down in the height position of the three-stage of the 3rd 
height position H3 caudad located rather than height position HW of the substrate W. In the 
height position of the hoisting member 41 corresponding to the above 1st - the 3rd height 
position H1-H3 of the guidance member 30. The sensors 46a-46c for hoisting member 41 
detection which comprise a reflection type photosensor etc. are allocated, and based on the 
detecting signal from these sensors 46a-46c, drive controlling of the motor 44 is carried out, and 
it is constituted so that the guidance member 30 may make it located in the 1 st - the 3rd height 
position H1-H3. As shown in drawing 3 , this rise-and-fall control is constituted so that it may be 
carried out by the control section 50 which functions as a rise-and-fall control means and an 
attachment-and-detachment control means. 

[0048]It returns to drawing 1 and the atmosphere blocking member 60 which has an opening in 
the central part is arranged above the spin chuck 1 . This atmosphere blocking member 60 is 
really attached to the lower end part of the tubed supporting spindle 61 which has a path smaller 
than the path R of the gas incorporation mouths 32a and 32b of the guidance member 30, and 
has hollow a little more greatly than the path of the substrate W pivotable. The supporting 
spindle 61 is supported by the suspension arm 62, enabling free rotation. The driven pulley 63 is 
really attached to the supporting spindle 61 pivotable. It is built over the endless belt 66 between 
the driven pulley 63 and the main driving belt pulley 65 connected with the driving shaft of the 
motor 64, and by driving the motor 64, it is constituted so that the atmosphere blocking member 
60 may rotate to the circumference of the axis J of the perpendicular direction with the 
supporting spindle 61. 

[0049]The suspension arm 62 goes up and down with the attachment-and-detachment 
mechanism 67 equivalent to an attachment-and-detachment means, and it is constituted so that 
the atmosphere blocking member 60 may attach and detach to the spin chuck 1 by rise and fall 
of this suspension arm 62. As for predetermined, in this device, interval WB to the upper surface 
of the substrate W with which the atmosphere blocking member 60 was held at the spin chuck 1 
Separated downward position LH, It is constituted so that the atmosphere blocking member 60 
can go up and down the atmosphere blocking member 60 among two steps of positions with the 
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upper position HH greatly separated from the upper surface of the substrate W held at the spin 
chuck 1 to the upper part. The attachment-and-detachment mechanism 67 in which such 
****** is realized comprises a mechanism using a screw axis etc., or an air cylinder like the 
rising and falling mechanism 45. As shown in drawing 3 t it is constituted so that this attachment- 
and-detachment control may also be performed by the control section 50. 

[0050]It returns to drawing 1 , and the cleaning liquid supply pipe 70 penetrates to the opening of 
the center of the atmosphere blocking member 60, and the centrum of the supporting spindle 61, 
and it is constituted so that a penetrant remover can be supplied near the center of rotation of 
the upper surface of the substrate W held at the spin chuck 1 from the penetrant remover feed 
zone 70a of the lower end part. Free passage connection of the cleaning liquid supply pipe 70 is 
made at the piping 71. The base end of this piping 71 has branched, free passage connection of 
the chemical supply source 9 is made at one branch piping 71a, and free passage connection of 
the pure water supply source 10 is made at the branch piping 71b of another side. The switching 
valves 72a and 72b are formed in each branch piping 71a and 71b, and by switching opening and 
closing of these switching valves 72a and 72b, from the penetrant remover feed zone 70a, a drug 
solution and pure water are switched selectively and can be supplied now. 

[0051]The crevice between the internal surface of the opening of the center of the atmosphere 
blocking member 60 and the internal surface of the centrum of the supporting spindle 61, and the 
external wall surface of the cleaning liquid supply pipe 70 serves as the gas feed path 73. Free 
passage connection is made via the piping 75 in which the switching valve 74 was formed at the 
gas supply source 15, and this gas feed path 73 is constituted so that a pure gas can be supplied 
to the space between the atmosphere blocking member 60 and the upper surface of the 
substrate W from the gas supply part 73a of the lower end part of the gas feed path 73. 
[0052]The control section 50 besides rise-and-fall control of the guidance member 30, and 
attachment-and-detachment control of the atmosphere blocking member 60, It is constituted so 
that control of the roll control of the spin chuck 1, the roll control of the atmosphere blocking 
member 60, the supply control of the penetrant remover from the penetrant remover feed zones 
7a and 70a, the supply control of the gas from the gas supply parts 12a and 73a, etc. may also 
be performed. 

[0053] Operation of the device which has the above composition is explained with reference to 
drawing 4 thru/or drawing 6 . Drawing 4 shows the state of delivering the substrate W to the spin 
chuck 1 , drawing 5 shows the state of chemical washing processing, and drawing 6 shows the 
state of rinsing treatment and a drying process. 

[0054] First, while locating the guidance member 30 in the 3rd height position H3 and making the 
spin chuck 1 project from the upper part of the guidance member 30 as shown in drawing 4 , the 
atmosphere blocking member 60 is located in the upper position HH, and the interval between 
the atmosphere blocking member 60 and the spin chuck 1 is extended. In this state, the carrier 
robot which does not illustrate hands over the unsettled substrate W to the spin chuck 1. The 
spin chuck 1 holds the received substrate W. 

[0055]While locating the guidance member 30 in the 1st height position H1 and locating the 
inclined part 31a of the guidance member 30 in height position HW of the substrate W held at the 
spin chuck 1 as shown in drawing 5 after the receipt of the substrate W finishes, The 
atmosphere blocking member 60 is located in downward position LH, and the interval between 
the upper surface of the substrate W and the atmosphere blocking member 60 which were held 
at the spin chuck 1 is set to WB. By this, the center portion of the gas incorporation mouth 32a 
of the upper bed part of the inclined part 31a will be closed by the atmosphere blocking member 
60. The above-mentioned interval WB is an interval arranged so that the atmosphere blocking 
member 60 may plug up the center portion of the gas incorporation mouth 32a. 
[0056]In this state, the substrate W is rotated with the spin chuck 1 , a drug solution is supplied 
to up-and-down both sides of the substrate W from the penetrant remover feed zones 7a and 
70a, and chemical washing processing is performed. The drug solution which is shaken off from 
the peripheral part of the substrate W which rotates in the case of this chemical washing 
processing, and disperses around, It will be caught by the inclined part 31a, and will be led to the 
1st effluent tub 24a along with the inclined part 31a and the vertical section 33, an effluent will 
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be carried out from the 1st discharge port 28a, and it will be collected by the recovery tank 
through the recovery drain 27. 

[0057]Some drug solutions which dispersed from the substrate W and hit the inclined part 31a 
serve as mist, and it will float. However, since the center portion of the gas incorporation mouth 
32a of the guidance member 30 is plugged up with this device by the atmosphere blocking 
member 60 arranged by prescribed-interval-WB-separating from the upper surface of the 
substrate W, A gas will flow into the space inside the internal surface of the guidance member 30 
from the circular slit 80 between the gas incorporation mouth 32a of the guidance member 30, 
and the atmosphere blocking member 60, The rate of flow of the gas which flows from the 
crevice 80, flows down the circumference of the substrate W and the spin base 3, and flows into 
the exhaust port 26 of the lower part of the spin chuck 1 becomes comparatively quick, and a 
gaseous convection becomes difficult to occur in the lower part space of the spin chuck 1 . Since 
the air current which flows down the circumference of the substrate W will achieve the duty of 
an air curtain, it is also controlling the mist of the drug solution which floats to the exterior of 
the air curtain flowing into the substrate W side inside the air curtain. Since a part of air current 
flows also into the 1 st effluent tub 24a, it is washed away by the mist of the drug solution which 
floats near inclined part 31a according to the air current in the 1st processing tub 24a. 
Therefore, it can control that the mist of a drug solution carries out the reattachment to the 
substrate W. 

[0058]While the guidance member 30 is arranged so that the substrate W held at the inclined 
part 31a and the spin chuck 1 of the guidance member 30 may fully be detached, Since the 
inclined part 31a (31b) of the guidance member 30 is formed so that it goes up and a path may 
become small, and the atmosphere blocking member 60 is also further arranged above the 
substrate W, the inconvenience that the rebound phenomenon of the drug solution from the 
inclined part 31a adheres to the substrate W cannot get up easily, either. Therefore, the 
reattachment of the drug solution to the substrate W can be controlled suitably. 
[0059] Progress of predetermined chemical washing processing time will suspend supply of the 
drug solution from the penetrant remover feed zones 7a and 70a. And as shown in drawing 6 , the 
guidance member 30 is located in the 2nd height position H2, and the inclined part 31b of the 
guidance member 30 is located in height position HW of the substrate W held at the spin chuck 
1 . The interval between the upper surface of the substrate W and the atmosphere blocking 
member 60 which were held at the spin chuck 1 is maintained to WB, locating the atmosphere 
blocking member 60 in downward position LH at this time. In this state, the interval ZL of the 
perpendicular direction of the up-and-down gas incorporation mouths 32a and 32b is decided so 
that the center section of the gas incorporation mouth 32b of the upper bed part of the inclined 
part 31b may be closed by the atmosphere blocking member 60. 

[0060] Rinsing treatment which washes out the drug solution which supplied pure water to up- 
and-down both sides of the substrate W from the penetrant remover feed zones 7a and 70a, and 
has adhered to the substrate W in this state with pure water is performed. The waste fluid (pure 
water with which the drug solution was mixed) which is shaken off from the peripheral part of the 
substrate W which rotates in the case of this rinsing treatment, and disperses around, It is 
caught by the inclined part 31b, and along with the inclined part 31b and the vertical section 34b, 
it will be led to the 2nd effluent tub 24b from the opening 35, an effluent will be carried out from 
the 2nd discharge port 28b, and it will be discarded through the abandonment drain 29. 
[0061] Although some waste fluid which dispersed from the substrate W and hit the inclined part 
31b serves as mist and it floats, the reattachment of the waste fluid to the substrate W can be 
suitably controlled by the same operation as the case of chemical washing. While an air curtain is 
formed of the air current which flows down the circumference of the spin base 3 so that the 
opening between the upper bed of the diaphragm 22a and the gas incorporation mouth 32a may 
be plugged up, Some of the air currents flow into the 1st effluent tub 24a along with the inclined 
part 31a, and it is also controlled that the mist of the drug solution which floats to the 1st 
effluent tub 24a carries out the reattachment to the substrate W. 

[0062]If predetermined rinsing treatment time passes, will suspend supply of the pure water from 
the penetrant remover feed zones 7a and 70a, and the physical relationship of the spin chuck 1 , 
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the guidance member 30 f and the atmosphere blocking member 60 will be maintained with 
drawing 6 , The drying process which shakes off the pure water which continued rotation of the 
spin chuck 1 and has adhered to the substrate W, and dries the substrate W is performed. The 
waste fluid (pure water) which is shaken off from the peripheral part of the substrate W which 
rotates in the case of this drying process, and disperses around, It is caught by the inclined part 
31b, and along with the inclined part 31b and the vertical section 34b, it will be led to the 2nd 
effluent tub 24b from the opening 35, an effluent will be carried out from the 2nd discharge port 
28b, and it will be discarded through the abandonment drain 29. 

[0063]The reattachment of the drug solution to the substrate W under desiccation and after 
desiccation or waste fluid is suitably controlled by chemical washing and the same operation as 
the case of rinsing treatment. 

[0064] Progress of predetermined drying process time will suspend rotation of the spin chuck 1. 
And as shown in drawing 4 , while locating the guidance member 30 in the 3rd height position H3, 
The atmosphere blocking member 60 is located in the upper position HH, the carrier robot which 
does not illustrate in the state receives the substrate W washing processed from the spin chuck 
1 , and the washing processing to the one substrate W is ended. 

[0065]The atmosphere blocking member 60 may be rotated if needed in the case of the washing 
processing using a drug solution and pure water, and a gas may be made to supply from the gas 
supply mouths 12a and 73a. 

[0066]this invention person is with the case where it has not arranged using this device with the 
case where the atmosphere blocking member 60 has been arranged like drawing 5 and drawing 6 , 
As a result of carrying out the simulation of the gaseous flow, when the atmosphere blocking 
member 60 has been arranged, Compared with the case where it has not arranged, the gas 
incorporation mouth 32a of the guidance member 30, It flowed from the crevice 80 between 32b 
and the atmosphere blocking member 60, the rate of flow of the gas ( drawing 5 , field 300 of 
drawing 6 ) which flows through the circumference of the substrate W and the spin base 3 
became quick, and it checked that the convection of the gas in the lower part space of the spin 
chuck 1 , etc. were reduced. 

[0067]When it was made to operate like the above-mentioned explanation of operation and 
washing processing was performed to the substrate W, there was no adhesion of a drug solution 
and waste fluid in the substrate W, and the finishing precision of washing was good. 
[0068]Since the effluent course of a drug solution and waste fluid is furthermore separated 
according to this device, the separation effluent of a drug solution and waste fluid can also be 
performed good. Since according to this device it constitutes so that the member which is made 
to go up and down the guidance member 30 to the spin chuck 1 and the receptacle member 21, 
and carries out rise-and-fall displacement within a device may be made into the minimum, Make 
it go up and down the spin chuck 1 to the guidance member 30 (cup 1 04) like a device before, or. 
While being able to simplify an equipment configuration and being able to attain miniaturization of 
a device compared with the case where you make it go up and down the member which won 
popularity with the guidance member 30 like the cup 104, and was provided with the function of 
the member 21 to the spin chuck 1, the structure of the rising and falling mechanism 45 also 
becomes easy. 

[0069]Although the above-mentioned embodiment showed the device which carries out the 
separation effluent of two kinds of liquid, if it constitutes as shown in drawing 7 , the device which 
carries out the separation effluent of three kinds of liquid is also realizable. An inclined part for 
the numerals 31c in drawing 7 t o carry out the effluent of the 3rd liquid, the gas incorporation 
mouth by which 32c was formed in the upper bed part of the inclined part 31c, It is a recovery 
drain for collecting individually the 3rd effluent tub for the vertical section with which 34c is 
connected in the lower end part of the inclined part 31c, and 24c to carry out the effluent of the 
3rd liquid, and the liquid in which 22 d differs between a diaphragm, and 27a and 27b. Other 
numerals are the same as that of the above-mentioned embodiment, in addition — in the 
composition of drawing 7 — the path R of each gas incorporation mouths 32a, 32b, and 32c — 
abbreviated — by similarly forming, the crevice between these each gas incorporation mouths 
32a, 32b, and 32c and the atmosphere blocking member 60 — all the gas incorporation mouths 
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32a, 32b, and 32c — abbreviated — similarly it can do — gaseous inflow conditions — 
abbreviated — it can be made the same and can process, interval ZL2 of the perpendicular 
direction of the gas incorporation mouths 32b and 32c — the interval ZL of the perpendicular 
direction of the gas incorporation mouths 32a and 32b — abbreviated — by similarly (ZL**ZL2) 
forming. When you make it go up and down the guidance member 30 so that each inclined parts 
31a-31c may be located in the height position HB of the substrate W held at the spin chuck 1, 
Even if it is maintaining the height of the atmosphere blocking member 60 to HL (the interval of 
the upper surface of the substrate W and the atmosphere blocking member 60 which were held 
at the spin chuck 1 is maintained to WB), the physical relationship of the height direction of each 
gas incorporation mouths 32a-32c and the atmosphere blocking member 60 — abbreviated — it 
can be made the same and the atmosphere blocking member 60 can be arranged — gaseous 
inflow conditions — abbreviated — it can be made the same and can process. Therefore, if 
constituted in this way, it is not necessary to change the height of the atmosphere blocking 
member 60 into each gas incorporation mouth 32a - every 32c, and attachment-and-detachment 
control of the atmosphere blocking member 60 will become easy. 

[0070]The device which carries out the separation effluent of four or more kinds of liquid by the 
same composition as drawing 7 is also realizable. 

[0071]This invention is applicable also like the device which is not provided with the function 
which carries out the separation effluent of two or more kinds of liquid. In this case, what is 
necessary is just to constitute a device, as shown in drawing 8 . 

[0072]Although the above-mentioned embodiment took and explained the device which performs 
washing processing to the substrate W to the example, this invention is applicable also like 
various kinds of substrate processing devices which supply other treating solutions to the 
substrate W, and perform predetermined processing to the substrate W. 

[0073]This invention is applicable not only like the device processed to a semiconductor wafer 
but the device processed to various kinds of substrates, such as a glass substrate for liquid 
crystal displays, a glass substrate for photo masks, and a substrate for optical discs. 
[0074] 

[Effect of the Invention] Since it constituted according to the invention according to claim 1 so 
that the center portion of the gas incorporation mouth of a guidance member might be plugged 
up, and a treating solution might be supplied to a substrate where an atmosphere shielding 
member is arranged, and predetermined processing might be performed so that clearly from the 
above explanation, The rate of flow of the gas incorporated from the slit between a gas 
incorporation mouth and an atmosphere blocking member can be made comparatively quick, it 
can control that the mist of a treating solution, etc. carry out the reattachment to a substrate, 
and the finishing precision of processing can be raised. Since it constituted so that the inclined 
part to which a path becomes small, so that it goes up might be located in the height position of 
the substrate held at the substrate holding means and it might process to a substrate, the 
rebound phenomenon of the treating solution from an inclined part to a substrate can also be 
controlled. Therefore, the reattachment of the treating solution to a substrate can be reduced 
and the finishing precision of processing can be raised. 

[0075]According to the invention according to claim 2, since the receptacle member provided 
with the exhaust air tub and the effluent tub provided in the circumference was provided, the 
mist of a treating solution can be stopped to an effluent tub, and it can control more certainly 
that the mist of a treating solution, etc. carry out the reattachment to a substrate. 
[0076]Since it constitutes so that the member which makes it go up and down a guidance 
member to a substrate holding means and a receptacle member, and carries out rise-and-fall 
displacement of the ascending and descending means within a device may be made into the 
minimum, While being able to simplify an equipment configuration and being able to attain 
miniaturization of a device compared with making it go up and down a substrate holding means to 
a guidance member, or making it go up and down the member which won popularity with the 
guidance member and was provided with the function of a member to a substrate holding means, 
structure of an ascending and descending means can also be simplified. 

[0077]According to the invention according to claim 3, a guidance member, While two or more 
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inclined parts corresponding to the treating solution of several kinds which opened the interval 
mutually and were arranged concentrically are formed, A discharge port is provided under the 
effluent guide flow path formed in the lower part of the innermost inclined part, and the crevice 
between each inclined part, respectively, and the path of the gas incorporation mouth of the 
upper bed part of each inclined part — abbreviated — it being formed similarly and a rise-and- 
fall control means, Since it constituted so that the inclined part of the guidance member 
corresponding to the kind of treating solution supplied to the substrate might be located in the 
height position of the substrate held at the substrate holding means, and an ascending and 
descending means might be controlled, It becomes possible to carry out the separation effluent 
of two or more kinds of treating solutions, and the reattachment of the treating solution to a 
substrate can be suitably controlled in the device in which the separation effluent of two or more 
kinds of treating solutions is possible such. 

[0078]the path of the gas incorporation mouth of the upper bed part of each inclined part of a 
guidance member — abbreviated — since it is similarly formed — the crevice between each gas 
incorporation mouth of a guidance member, and an atmosphere blocking member — all the gas 
incorporation mouths — abbreviated — similarly it can do, and gaseous inflow conditions can be 
made the same and can be processed. 

[0079]The effluent of the treating solution of several kinds can be carried out in a separate 
inclined part, an effluent guide flow path, and a discharge port, each liquid is mixed, and since an 
effluent is not carried out, the separation effluent of each liquid can also be performed suitably. 
[0080]Since the receptacle member provided with an exhaust air tub and two or more effluent 
tubs corresponding to the treating solution of several kinds which were concentrically provided 
in the circumference was provided according to the invention according to claim 4, In the device 
in which the separation effluent of two or more kinds of treating solutions is possible, it can 
control more certainly that the mist of a treating solution, etc. carry out the reattachment to a 
substrate. 

[0081]Since the ascending and descending means was constituted so that you might make it go 
up and down a guidance member to a substrate holding means and a receptacle member, while 
being able to attain miniaturization of a device, structure of an ascending and descending means 
can also be simplified. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the composition of the substrate 
processing device concerning one embodiment of this invention. 

[Drawing 2] It is a front view showing the composition of an example of a rising and falling 
mechanism which makes it go up and down a guidance member. 

[Drawing 3] It is a block diagram showing the composition of the control system of the device 
concerning an embodiment. 

[Drawing 4] It is a figure for explaining operation of the device concerning an embodiment, and is 
drawing of longitudinal section showing the state of delivering the substrate to a spin chuck. 
[Drawing 5] It is a figure for explaining operation of the device concerning an embodiment, and is 
drawing of longitudinal section showing the state of chemical washing processing. 
[Drawing 6] It is a figure for explaining operation of the device concerning an embodiment, and is 
drawing of longitudinal section showing the state of rinsing treatment and a drying process. 
[Drawing 7] It is drawing of longitudinal section showing the important section composition of the 
modification for carrying out the separation effluent of three kinds of liquid. 

[Drawing 8] It is drawing of longitudinal section showing the important section composition of the 

modification which is not provided with the function to perform the separation effluent of liquid. 

[Drawing 9] It is drawing of longitudinal section showing the composition of a device 

conventionally. 

[Description of Notations] 

1: Spin chuck 

6: Electrical motor 

21 : Receptacle member 

23: Exhaust air tub 

24a, 24b: Effluent tub 

26: Exhaust port 

28a, 28b: Discharge port 

30: Guidance member 

31a, 31b: Inclined part 

32a, 32b: Gas incorporation mouth 

45: Rising and falling mechanism 

50: Control section 

60: Atmosphere blocking member 

67: Attachment-and-detachment mechanism 

70a: Penetrant remover feed zone 

W: Substrate 

HW: The height position of the substrate held at the spin chuck 

WB: The interval of the substrate upper surface at the time of substrate treatment, and an 
atmosphere blocking member 
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[BIB] ^^©»HK©S< i »*««Wl/«ffl«Z)ft± 

-5.= ^rtSPM 3 0 &C «±#(C|qJJ&> 9 « < ft 5 

ffi£4S&3 1 a. 3 1 bsW-eortSHK^Sn, ^©« 
$4§B3 1 a, 3 1 b©JJHl${C«fl®9j&#P3 2 a, 
3 2 b^MSntl^, Xb'>f + ^ l fc£ 
#H«M»fSI5W6 0«f>?+ l K*f l/OBRg 

©MMSP3 la (3 1b) fcfiatS-l*. ^Oft^ 

i ^^$nfc»«w©±ai#Haawguw6 o t© 

rBl©P B 1PS*WB(CL-r. aW*Bl»)a&»CI3 2 a (3 2 
b ) ©tfi*^*#H$tHWia»* 6 0 -C£l>-Cf? 5. 




wen. «natmE^mKj:-3riac3ti«it«e#>6 

Mfct-&Ma$£SW±&TT:£©fl^PK*ftir&ft 

Pic i O IK O ii*n«:»ft*P»T ssmip <t . 
i«iB«««f#^K©±:frstfag3ft> nwaiRftSPtt©* 

}#3 titcmM<D±m t mimwmxx mum-mmmm^ 

30 

imcm 2 ] if 1 KiBtt©»««HSt6S«:4ji,4 

u rfriasiirtatttsffl* $ -a- * c t znm. t r £S« 
[it*iB 3 ] mm 1 Kffi»©at««!W«K*ji» 40 

lulB*rt§l5M«. Et»tc|HH**wrPlStt«:E«sn 

na©«tm«:j&s 3 nzmmm*!im<DTi3 1 &c-e*ven 

ii»P©S*«RHi;«:JBJsS*ti. 

j«jB»P38HJiP*g2«> «12«tR«J*^acefiiJ$S*ifc* 50 
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«©JK3ffiBK. *©aStRfc«te-r**m*©«3HCC*f 
)£U/tMiBlgrt^©«Mg|W{igT^ J: 5 tctW&ffl* 

[»#JB4 ] ift&S 3 KIBtt©»«^a«gic*j^ 

r. 

jea»«:iwBsmp%»w5tsKMt <t . mmstimomm 

*»©«Hffl»c*f j£ L/ fc«»r©gH«tt £ 

*8§*£-r&*««i§iMo 

[A9i©H«HacN»] 
[0 0 0 1 ] 

[*MI©JISr&BEWfl»] #fSHJtt> 

^ -f x */B©*«ft £©««**¥*»«:«# o 
fctt«rcttia*i^©w«« o -cms 3 -&&#s 6 . m&m 

[0 0 0 2] 

fcfti?^*jrrte»©S«r*9» aift£]8K£«a 

[0003] c commit. mmw^7K¥mmxm.mmn 

tji'lOOi. HfsMl 0 l^lTXf>?t^ 
1 0 0 £«M5JiK3lf &/£#>©*-£-- 1 0 2£, Xf 
>?^^100 &J*Ki*1±&J?l&l&Nt 1 0 3 £ , «I 
-rsa^W^r^H 10 4a «rBfi£-T-5* » 7" 

105a, 105b. 105c. 1 0 5 d kZffiitx:^ 
S. 

[0004] *'?7"104 ©fiffi«C&, **w©gfe-^© 
^fc*{C«ffl3nfc«©i5fe»iR*SfiBfrSSfiRPl 0 6^ 
l&mZtlX^Zo C©*^-10 4©WIItt, MS* 

rg^P 1 0 6 CcaW-T-So *^'104 ©±S 

gpjc «, m^^sx «3 iite jA^p i o 7 mm 3 
c©«©a^afflSg»^y->>n/-AF«35c 

iSiwr^>7n--c?t^^*s^T3tiri^. c© 
^«>>7 0-©jI!f»SW*:*»»ffiD3i*Pl 0 7*6* 
•j>7 , 104ft(DMlSl04a«DM, *^10 

4KKW6n^sBiip 1 0 8a>6aatL/c. ^asi 0 
4 a rtfci*jBrr sst?t?K© ;xf& mt & i ^ ic 

«j£3*vct,>3„ 
[0 00 5 ] 0 4<DTttC\X%min 1 0 
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6 icttm? s y > w©«i3t 1 o 9 z> v&nmk<D 
wsmi i otK mffiki o i*-sH-rs««wi 1 1 

teHtftg&fC&Otftf 6*vtV-S. ajil 0 9©Jg§B© 

&. */c< HaWl 1 OO^JHtCttU >y^ri 1 3*5 
H5£3*lT*J»)v C©'J>^7 1 1 3 KB. *— 

1 1 4 ©KWMtciR <o ttv htitcmm*?T 1 1 stam^ 
ffiffl § *ifc&©«BK=6«aw ztctbomm fw>i i 

6 t . H*%0JR"r Sfc»©HiR F U -Y > 1 17 £#s» 10 

tiBM? & C iKioT. OSM? 1 0 9 ©SPSffifeTP 1 
1 2 £H3t FW>1 16 *ytB@iR F U -f > 1 1 7 © 

[0 0 0 6] CCftefeSRBJgTRDJ: 5tc*fW*. * 

-r, *tr>g="nr2» i o o#_h#3*i, *?t'104o 

#1 o stcfco-rrasft. mwwmmmi o 4ai*j 20 
tcsasn-So *t/T. ^t>ft??iooitt>K 

»RW#<ig*g<i*l. *©3tft^K.0HMK>'X/l<l 0 5a 
-10 5 dfrP>98Biifi&&2ti* m&l<c£?>ffifrX!m& 

aswKjiisti*. t©ai^5fc?#M©^cB. 

TP 112 *@JR F > 1 17 ©_h73(cftg3-£-2> C 

-S 0 M«©3^8feiW8ffll«flBI*yiai"r*i. 

;H 0 5a~l 0 5 d*>e»*«w(c*fur#t^-r-5Stit 

St* **fcJa3Jfcc t-fV >xMffi*«*W(a5i3n 30 

c©y>x^a©i^(c», gpsarFPi i2*«i* 

FW>1 1 6©±*tcffiiBS-a'<5Ci{cj:r>r. Sfcit 
i. Sfc^M^X-rt/ 1 0 5 a ~ 1 0 5 d *>6©*B7K©«*& 

ri»*«**j80tto ««*w©$g*s*i&& 

S£, ^f>f+ ? £ 1 0 0©Ialte^±§n-So 

T. ^hf^^+yf 1 OOjWHHWIII 0 3KJ:or± 

#3 ft, #9^104 ©±##> 6^£B 3 titcVm-C. H 40 

+ 9 * i o o*6swko . i ft©»*tw«:*f-r*»s*t* 
^aas&T-r*. 

[0 0 0 7] 

[0008] f *i^3K&*8;x©£a£ i so 
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xf>?+ y t? i o o©T^l^2 o orgs© 
©ftUffite ^fc 0 , * ©— BB##K© iXhtf^t, 

Mas io4a rtt?»iirr c ©&#$t© sxkj, 

SM^Pl 0 8#>6gfM3ftS^S&©T?*-5#. 

x b*>? t^ioo ©T:6M2 o o -c©«m.©#«e 

B, -e©»T«fc»«w«:iJH»iK© sxh *ss#* 0 . 
gfe^©S«W^^L-COfcfe©i^e>tl^o 
[0 00 9] 3 6(CXt>? t»?100 

©T*««2 o o -am&ttffi.~r S JBB«iI£ 0 £ C 

6, Xf>?t 9^100 JC«J*3nfcS«W£* v 7* 
1 0 4©rtffiffii©|«©mPB:Wfcl»fca&«:. ^©WPSB 
#*i=>#iaSl 0 4 art{c^A-r-2.^©itiS* 3 S< & 

^(Dtc&ic, mmm\ 0 4art©aes©— aw, & 

^Pl 0 8*6gfM34a-T(cXf>g 1 +>^ 1 0 0©T 

2f«j$ 200 ccjsfeh. -e c {csstas©*fa.** o 3 trr t> 

fcCi^ e^j. 5 b-^ 3 MCcfcoTBJ36#>{C&-ofco 
[0 0 10]*CC, m«. *?^104©rtS14 

^(c*^io4 *«ttrn«v xf>ft^ioo 

©T*«« 2 0 0 t?©«»©*Hjfe**ll <TCimi. 
£#^.6n-So 0*>Las5J6. @$s3nS»«W^6?R 
tk O ?fcjJfe»?RB *»^104 ©rtHBGCSfc -5 £ * {C 
*©— »*s»«WflBK:K*iig-9T < -5>* 3 , *'^104 

ifi-^WtlB. *^104 <D\H1tWiP hWtefeiX # 
[0011] *?fc v »R*HIK3-&&*6*«K9f3E© 

tcj&mf&fiBtt*-? set r»f±±^ *) mg.&m < 

[0012] ^^gB^£^M£^§tbr 

yyio4 fthvmn i o 6 zmxmmt 1 1 o mm 

dKTPl 1 2icM-SSS§^. HJR*f*©*i«£l«*^ 
©J^?t£-rftaurffiMLrti«3, ^<Dtc!t>. C©S3§ 
r© 2 ?£©ig^£jg» SCi^Ttf, m?RiW*4© 

[0-0 1 3] C0j;^5»tl(i:l*tft5ti 
?t*>©"C*or. 3Sfi^©«M«©B^»*«IIWU. a 
=KMa©{±±*5 0fflS*["J±3#-SC£^-C*-S S«M 
aSlg^fil«^ ■SCi^r^SWi'^So 

[0014] *«is©s!i©aa«jB. »itc«ii 
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[0 0 15] #«rc©$&«cs9©@Wtt. ^stc 

[0016] 

w&«rs/<:«>fc. &©«fc5tt*ia&£s. *-&*> 10 
5. iwos 1 KK«©»Btt. m&£7t0m&-cfmt 
■s*Kfiwm 4 . mi 3«g«f#3M2Jc«j# $ ftfcsis 

KrtttfflKJBjiSS 4 4 &tc. *©fMsw©±*8 

BIHcMft^iK «3 iitf «<*IK 9 ii*P3&« JgBR 3 ftT i» 4 fg 
rtSPMi. HEWRfiM^®©"R&R:ta!W6n. WiBSt 20 

4. fufaatKGWi§:©±:frfci3g3ft> fneagftaitt* 

*rtawi*ffi*fw«:imsi*ajH**aiv striata 

azmm^mt. Ms^tc^oa^Ma-rsi^ wie 
*«^^{c^#^n/c»«©i*;3{4Mf£:ffria*p , ggi5 30 

mtw^stt. msmtc£K>mfc*$m-rzm. trees 
[0017] m^s2 {ciBig©^Bj», ±.mm&m i 

fcPSv»4, mflBS^«©JaHJcK^6n, JgSPScfyfa 

»«p&«tffcfip^i*«A^awas«*iiraE»R« 40 

[0018] lil^3 (ClBiS©^BJ», ±fB«W8B 1 tC 
ffi«©»R«Hl«EBK*Jl,»-r, BUlB#H«)S»fSi5^Kffi 

©«*WB#9&& 3 ft T l > & 4 4 <Mc . ft FWJ©MM§B 
©T#<t. #«^©ia©BKraK:^§tlS^ieF«3ijS£ 50 
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js©-F^iic-en-en»P^pd^w6ti, smm 
gp©±sgp©«ftax *> a*p©s*«8iii c «c raja s *u 

«©1*3tfc»c. *©B«K{J8&TS«M«©«S[K:*f 

iSUfciJriaigF'gmtc^W^g-r^j: 5 (ctreeim 
^sjfewa-rscisisfti-rsfe©^**. 

[0019] n$0R4tCfBMff>ftm*> ±iatt*^3CC 

ia«s©a«^aiiffi k *s c » x . jesutc Mf aspap *s» 

aJK*ft *ftSP«P £Rttfc#m©X!ffiKK:*ttS 0 fc 
BufBSW§BW(c>tf IMB^»W*fflf*3'tf & «fc 5 fc 

[0 0 2 0] 

Cff»] 1 K8BtS©ISW©fl^i4*©i4i?)'C* 

4 ft cc ah $ * a»»^s*ftwrr * . -irx % 
saww»#s«. a«^^stc^3ftfc*«©±H 

[oo2i]*[/t. asms*a«: J: o , mm$m^ 

rBfje©«Hffi3W*sft-5. 

[0 02 2] C©t*. @l)g$ftSa«55>6?RffcL/c#! 

a*©^»»tt. 3Krt«w©«iWsrs»f±»6ft» « 

*WU«:»oTT^r©Sf«P«ciRrtSfta. ffiMSB 
©— gPic^fcofcM®?S©— SPtt»t^© ahi&o 
■c , ^rtgp«©rtHffi©rtffiiJ©^ffl(c^jiT iciKft 

So 

[0023] v fr^tz&h. £&<D±.w*>p>ffi7gmmm 
xx tag 3 ftfc#H««!»r§iwc «fc o . mnmt<D$m 

lROii*P©*ifeSIJ»3&«*5ftSCi{ca:S. ffi-jt. 
«Wa»t©f*3fiffi©rtflW©SIBI(CB, 5KF«J»tt©»tfB( 

seat a c 4 ■e©iawai*'6SfcAo» »«©®h 
ft sa«©ae*ei:b«fl«jis < «c d . a««^s©r^ 

2g|«-r«fl.©*Hfe&Jj@*li<j&*. Sfc. K«©jaH4 

strt'Sitii^iT-*- ?->©©s*»yfrc 4(cj&: 
s©r, *oi7-*- f >©?fsu{c#®-rs«ia^© 
hj&s-toxr-j!;— ?->©rtaw)istRflBK*ft*© 
^wj-r-5c4fct , #s„ 3p.cc> ^a^©5^h©* 

«^©W#3|t3&sjlWKlt?**©t?. mrtmt©Mi4gP4^ 
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«*ttFCS W±» 6 n 3 © T\ MS$©:*SP#«T:# tc 
|fija»r>T8IMadg&c 4 a«OH^«HffiKCD«fa 

&*?auc jqnw-s- 6 C 4 #T # -5 . 
[0024] icta*g©^(c«fcn«. aghast* 

immcfe o r aat«©jsHK«w 6 n^spw«*« 
r> *««HWt©JB»KRwi5nw»«p* n 

[0025] ttc mm^miz. wmm^wm&v 

r, IWMWP^RKJ:««arcB. Stcft&^SlZttFS 20 

[0 0 2 6 ] ft*^3 (ClBtftO&PJCC cfctltf. JIKMIP 
{c, -t©3S«K:cn*6«l&-r*«Hl«©«H«:>*l6l/ 

[0027] mmcffl<Dnm<owgM*:®&vx%m-§r 

*©S!©«R©*DHS[3W»EKfl»&3nTSS«:«Hl«i 

sfesn-s... c©»ij©si^©»<t». ^(Di&mmicttm 40 

^*^asW©«*4a5K»or*©T^©ffl8(I©SPKP 

[ 0 0 2 s ] m-?-c, mmia&m btcmm.mm<D^mm 
^iitiatsci^tt^. *L.r. &mm.<Dm 

ie*©#MB 4 ma©^ffl(c J: 0 , mi^<D&m<Dwm. 

[002 9] S^fSP©±^§P©M«:m«5ii*P 
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reoii*P4#H»awiaw*4©iffl©«inB*. ^r©« 
ftm 0 ii^p-cEsm d ict? * > aft©sfe^fefr* pjotc 

[003 0] 3 6K. «ra©ffiStt£B!l*©tt$HK. 

[0 0 3 1 ] 4 KiB«©#Mli«:J:ft tt\ SttflWt 
*ffS UfetKR©itiR«3W9F««l©JBHR:PIS5KKKW' 6 

«HWK#iw *sKwswt©ii»WK:ta-5 r . zomw 
mtcMfc? zmmmzm-c . *©s^«©i£»k:sw 5 

[0032] JHB^Ktt. «*«2 &Cl2t&©fSBJ3 

owe. ^fc0^rs«as&D«M^j£ofcs^» 

[0033] 

[3MB©Slifc©J&»] «T. Hffi*#M0r#89i©gt| 

m&mmwm<DMi&*m?wmwm-chz>o corns 
fflcifc^^Ha^jfe-rfc*©^©^**). ^4^4 

[0 034] sftwa. «««J#*K4 LT©X 

t^i {c*¥sa»"c^sn*. c©x + 9 
1 eneH2 ©±M(c— wacprtetcKo ^nfc 

». asw©?(-^igp^ 3 ©Hff«±r'ffi^-r * 3 m&>±<D 

S C 4 «jK » -S tc^bic . 1 ffl©K««J#IW 4 ©<& 

[0 0 3 5] S»K«JfgP*t4 B, »«W©?W!SI$£T 
*36»63^T*«Ra3f»4 a 4»«^J#gU4 a 

4, S«^FgP4b3&s*«W©^^ffl5{pP»fitnS#^ 
4^J#^4©^]0^«. mTLtt. #<&¥3-9 6 

[0036] mmm 2 (Drmt&m, ^ v&wmm 

5 & 4(c j; or «Biia<E#R4 br©«Sd*- ^ - 6 *5 
aBttasS3lirv»r. mKi^e"^-6*|g«j-r^.c4{c 
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?t^i ic^ft^ n/ca«w*isa:^rs]©fiii^ jsio 
■this 3 -as. 

[0037]^ ®|gtt2tttf>£&^a«tK©as*t 

-e*tj&3ft, c©*£gi3K&#«&e7*wi3ft, 

T?*S«fc5«:«jaj3n'Cl»S. ift»«tfitt&«7«E«8 

K3KBft»3n-cc»*. c©i2«8©s$ssBra#i&3ft 
ttsti. fl&*©*KE*8 b tcttN*6t£B i o imm 

S6R3JVC04. &£«*8a, 8b{C«»^^ 
11a, 11 bAJ^&nt^t:, CtifeMBf^U^l 

1 a, 1 1 b<Dmm&W9&*.zct~c. m&m.m&m 

[ 0 0 3 8 ] BtM2®4>£tt®AMnS&ft»3K 
•??t>S. £©»#«!&» 1 2«, 1 3*K! 

w 6 nyts« i 4 u-r i 5 icmmmm 3 20 
n-cur , «^«^ss 1 2 ©±^aj©«^«^i5 1 2 a 

*>6Xt>-^-X3 £®&W©TTB£©ISI©£lfflK:, ?f 

[o 0 3 9 ] mwA2^)ihBwmm5. mm*-* 
-e&i'tt, ^-^§13^2 o±(ctawe.4i/cRjgit^©^ 

[0 040] ^-Xg|5M2 0±©^r-^>^l 6 ©MIH 

§RM 2 1 (Ctt, R«tt©ft«I») SPM2 2a, 22b, 2 30 

2 CJWffiRSftTOT, cn6f±^DgPW2 2 a~2 2 

ct»-'»^l 6©*fMBB<tic<i:oT, SP$Wf2 3, 
» 1 ©SfiR* 2 4a, 12 ©SBRW2 4 b *7fM3 ftT 
^-2^>^1 6©^-HfflirtffliJ©f±W s 3SI5W2 2 
a ©rtMB £ ©|H!©2l«5WBSt» 2 3 T*afe ^ , F<3ffliJ©{± 
9JD2BW2 2 a©^SB£*II9©ffi?J9gW2 2 b©rt 
gffi<b©IH©ffilB#«# 1 ©SBHt 2 4 at* «3 , tblffl© 

d 22b (onmm tw-M<Di±v) 13 sum 2 2 c © 

^Hi©IB©aiffl#*2©gFiK«2 4b"C«. 
[004 1 ] %im§2 3 ©JgBMcragfStif* F25K1 40 

as«sn^ara2 6*sRw&ftTi>T, skip 20 

*6HWtff 2 3 rt©£Wfc&S!R3 1 3 ft £ £ 5 KfltfiB ?tit 
£/c, *l©9KBai2 4a©JSaJ{C«iajRFl'^ 
> 2 7 iCiia^iK^ Jl/dS 1 ©g«P 2 8a jWRW 6 . 

m 2 ©gi«tt 24b (Dmmatmm f u > 2 9 fcsis 

[0 042] fete, B 1 firrctt. HiffiMBBIticftS c 
££Mtt£fc&&C, #f±W { 3gPM2 2 a~2 2 c, R 

£„ 50 
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[00431 11, #2©8[*«2 4a. 2 4 b ©±# 
KB, x + ? ^ i Rot-tntcj: oT#J#3ttfcaS 

igw©jgB£^B-r «t ^ K»K©iRrta»t 3 o *#p$ 

|Sj*5«£*g#^3 < &SMS4SB3 la, 3 1 b*2® 

wucmf&zti-c^z. &mm%$3 1 a, 3 1 bra, s> 

(ciHBi**ttTRSttR:E«snrc>*. tit. &m® 
SP3 1a, 3 1 b©JJfi»fcra&R#HDfc«j£3ftfc 
fWfcEW&.&PS 2 a, 3 2b3W^fiRStiTl>«. 3 6 
ic, M£4gB3 1 a©T4BaJtCttfifflW3 3, 3 4a« 
feoTte 0 , mm 3 1 b ©T^§P(craSES|53 4 b* 
Ift-jtl,^. ^M#4§P3 1 a, 3 1 bra, Sitg|53 4 

a, 34 b^^otraassnrteo. c©»i£Sis#ccra 

Rffl^ic, g^rt»ra*0JSTS2H8K©HP3 5# 
9R3ftri>5. */c, *f^g|5M3 0(cra, ffiitg|53 3 
iSifiSP3 4 a©|BJ{CRiS^©«3 6*s^3tiri» 
r , C CD* 3 6 3WttJ|IB©ftiJ!J 0 SMs* 2 2 b KKX 3 ft S 
Sitg|53 4a, 3 4b*, W>1(Dm&MlA 

[0044] Xf>?r^l tc&m 3ti/cK«W©i^ 
3^£HHW(c, ffi*4§P3 1 a^SIbtl^it, @K 
3ti*««W*i5»HR3n*i5fe»*ra^»3 1 ars 
W±2i)6n, M&48B3 1 a, Sita53 3fc?&->Tmi© 
gfvt«2 4 aKi*tl, ^ 1 ©S1P2 8 a*6»jR3 
tx-SCi(Cfe^ 0 C©^gt?», ffi£4SP3 1 a, Sit^P 
33, fl <mm»2 4a,*l ©Sf^P2 8 a »^ 
©0lRKffl^6n, Hl©g^P2 8 a*6@ilXKb'f > 
>2 7^rH^Ufel>IiiJR^>^^-SM*|5lJR3n, 

■eoHiR * > f s&> 6 @jR3 nfcn^*^«*&ag 9 cc« 

3H«*TOPJffl3tiaJ:5{cfe-ari»a. 
[0045] ffc, X f v 9 1 (C«J#3nfc»« 
W©«SfiSH¥K, fg£4SB3 1 b*fiigUTl^i 

@K3 n&mwvfrhffiffi.2tizffi& : mz®.m$ii 3 

1 bt?ftW±»i&ti» «4§P3 1 b, SiBSP3 4 bic?& 
BIP3 5 3&>6Sr2©SRR«2 4b(c3**ti, ^2© 
SRRP2 8 b*»69PjR3n*Ci«c«cS Q c©ggt 
», #&4§B3 1b, SKg|53 4 b, PflP3 5 , *2©3E 

•i*2 4b, $2 ©gf?sp 2 8b im&mmicGim 3 n 

m 2 ©g^p 28b* hmm f u ^ > 2 9 *e-c«a*#t 
j«* 3 n ^ J: 5 k a o rt ^ . 

[0 046] *|*m*3 0 *IW»3-tt*IH*aWt©-W 

©«jsS*ia2*#iRun!iii-rs. isii*jsi$W3 ora, 3t 

©#F*SI5M4 1 (Ctt, flHtt42jWW£3ft't:i».5tifc 

em 4 2 3 titc*- 2 - 4 4 zmwj? z c t k <t 
d ^^spm 4 1 *#m 3 n, c ntc# o x mnwtf 3 0 
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[0 0 4 7 ] lgF«3§|51vt3 OK. Xf>ft^lK^ 
3ftfcK«W©i«3&gHW{c:<il$4§l53 1 a*5(4gTS 
»1©S§H1 . S&W©i53&gHWK«£fgB3 1 b 
#K£gf £0 2 ©]» $ H 2 . ±77©*WWX 0 &&P 3 2 
b #«RW©i*S{fcMHWJ: «3 &T#K:{£gT&ll3 © 
l*teflMH3©3a»©W3^ , CJ*l$3ftS. fgftgfS 
tt 3 0 <D±MM 1 ~# 3 ©«3 {igH 1 ~ H 3 fcStJST 

r*JS3ft*JWWM*4 1 ^affl©42>1^4 6 a~4 6 
CJ^iBKStl, Cft6-fe>1f4 6 a~4 6 c#>6©tfctfj 

m# jc*^ » . *-^-44 ^mMHfffli ? mswspw 3 

0#*3il ~?£3©iS3&gH 1 ~H3ic<4g3i±&i:5 
[0 0 4 8 ] 0 1 fcH^T. Xf>ft^ * 1 <Z>_h^tC 

-c<,> -So c (onm^mmme 0 «. *«w©@ j: 9 s 20 
& < . #»-^ sK^ast* 3 0 ©mttsx 0 3 2 

a, 3 2 b©SR<fc9 fe^l^SSrWOTI^T. 

wr shfk©333(* 6 1 ©THuaste— tflSRUtsscK 0 

6 3i, t-$-6 4 ©IgXMfcCCj&lg 5 n/cEESbT >; 

m,mmMU 6 o ^tsa^©?^ j js »j {chks j: 30 

5(CfilJj£34rCl>5. 
[0 049] 3£JtT-A 6 2 tt, 

2©#^(cj;^r. y 9 1 (c*fLT#HMK 

o^m^n^^^ic^sn-c^-s, com. 

■rii, #HMifi»fg|5#6 o*** +• » * 1 fc«J# 

fi^3*ifc3&w©±ffi#>6±:#K::*:tr < fKft/c:_L;/7{£ 
gHHi©2 mmonmt (om-cmamtmrn 6 0 & 40 

^T-5«iKmit6 7 ». AttttMf 4 5 ilH^CjBRWl^ 

[ 0 0 5 0 ] m 1 icm-o-c. #hmmktbPM 6 0 ©4^i> 
©P3PRt>w«i6 1 ©(fj^autctt. «^*fla&«7 0 

9 1 {c^F3nfc*^w©±a©nHE i t i 'i:^jfi 
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l©«^gp«:9*3*iTt,>T. — ^©^KE«7 1 ate 

imwumw^fimmmmzti, «&#©#*»» 7 1 b 

7 1a. 7 1b iCttPBH^'^7'7 2 a . 7 2 b 
;ftTt,vr. Cft6BH^7 2a, 7 2b©KI«£$J 

[005 1 ] #H^ji»rSPM6 0©tW>©HP© 
F*3gffi&tf33$W6 l©4^S&©rtHB£. J5fc^«*& 

*7 0©^ffl<t©m©Bwai«. m<$«*&s§7 3 <t^o 

C ©»#«!&» 7 3 K. HH^JU^7 43&JaftW 
6ttfcEe7 5 1 5 (C29SH*3 n 

T(,vr. 4lttft&|g7 3©T^SP©»<*«*&SP7 3a* 

hmmmMM^mQ o £aHRw©±ffl£©w©£iflnc» 
[0052] mmms o ». miasms o ©s^jspi 

* 1 ©@K»^SHM«»t§I5M6 0 ©EH5SUSP. Sfei* 

^gp 1 2 a , 7 3 a #> 6©«#©«tt&ftl»& £©Wj» 
^5«fc5tc«gS53tiri»-S„ 

[0053] «±©* 5ft«WE*^rr4i6B©»fp*ia 

5» 1 K3tT -5»«W©«M L/ £t? 5 L . 0 5 « 

m&ffifcim<Dtm. m 6 « »; > x^mao'^w© 

[0 0 5 4] i4K^t < fc5{C, *rta5M3 0?: 

H3©W3fi[gH3(cfifg3-ti-r, Xt>ft3i'14 
j&»9awt3 0©±*3&»<5llltt3'&*iifeK:. I£B»M 
»f§l5W6 0*±^fegHH(cfig3i±r. #HaM»rgP 
M6 0 t*}£Zs**v 9 1 i©IH©lfflBI*J£lf*. C© 

[0 0 5 5] a«W©SWIR?) jW»*> S i . H 5 iC^T 
J:^(C. 0*3fl©iS3ffi«H 15Cfi[B3# 

-C. Xt>ft t» * 1 K.Um 3nfc*«W©i^3figH 
WCC*WgPM3 0©M«4SP3 1 a?:fig?tSiife 
K. ^H»jfiWrSI5«6 0*T^feBLHtcffig3l±r. 
X b'>g=- + » ^ 1 (C#f#3n/caSW©±ffii#H«iiB 
0 ^©^©PHlPB^WBic-r?,. dfttcj;*). M 
MSP 3 1 a ©±i»©«<*Si 0 ii^P 3 2a <D^P^m 

ji»Bfiusiwapw6 o«:«fcor*3&«n*c:4{cat*. ± 

IBraPSW B «. #HajSK§Ptt 6 0 ii^P 3 

[0 05 6] C©^JS"C. Xf>ft^liii|jiCl 
«W^iHlte3lf. iJfe»iUE«l&W7 a. 7 0 a^6H?K% 

aswciTWBfc^urm^gfe^ffi^tf^. c© 
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Stlbhft, f«£4SP3 1 a, 3 iCfe-oXm 1 ©SP 

ftfll 2 4 a K5»3&»n, W 1 ©SP?£P 28a* <E>gP$3 
ft. HJRFW>2 7*gTEJRir>*K:|gjR3ftae 
£(cft-5 0 

[0057]2fc, ««W*»6?R»Sft«»aJ3 1 a K 

ayt r> fen*©— »» s x h i ft ^> r »jt -r s c t 'tc ft 

&. 0#>Lft#S6. C©*arrtt. 3HRW©J:H*>&0t 

^^BWTTEBSft^H^KaM* 6 0 5c<fc 

<0 . KlftlSBf* 3 0 ©M&EX D ji^P 3 2a ©"£:£»$}># io 

S3&sftTi^©-c, sKrtaw*3 o©rtaffi©rtw©ffiw 

KB. *F«3SPW3 0©5W«K»J&#P3 2 a i#HM® 
»T§B#6 0 £©|«©B»K©ifcC»IWH|8 0 
ATSCiKftiJ. f©M8 0«Al/, 
tfx fx-x 3 ©SH^Tbtx t*>? 1 7 i> 1 © 

T*«rt»*P2 6 tc»ft*«flc©aesi*j:t««jai< ft 
<ft-So asw©iaH*?ST-r a^^xr- 1> 

-f->©©B^*fc^-C<h«:ft-S©-C. ^0x7-*- 

^>©^§Pfc^jS-rs«^©5x h^cxr-A-f 20 

>©rt»©aSt^Wfc^*©*8*f*-S CiK feft 
-So ^©-SI5*^l©S^ : ff24aF , gKfe^ 
ft£©-C. *©attfclCJ:oT«*«|S3 1 aftafCSMT 
S^©5XK*mi©«lffiB2 4art(CWLgS$ft 

[0 0 5 8] £/t. XrtfHS&3 0©MM§P3 laiXf 
>5=- + v 9 1 K«^3ft/tStgW£tt+#(C!il3 ft& X 
9ic*l*ja5»3 0#EK3ftTl,>*±ifeK:. SSWSPt* 
3 0©«WaJ3 la (3 1b) It ±#fc|fij#>5«£& 30 
*W3 < ft & <fc "5 CC&jftSftS 6tc. »«W©±^T(C» 
H»il»raJtt6 0*>ffiaSftT(,>*©"C. ^48P3 1 a 

* 6 ©in$©5i*fts o &mm? ictfm? s 5 ft ^fip^ 
*»is*iit». t-jt, a*w^©m«©w#«%«TStc 

coo59] Br5e©s6»ajfe»«HB«iffl3Mea-rs 4. & 

7a. 7 0 a *» 6©^©«*&«r# itf 3 . 

*l-c. H6K^-rj;^tc. mftmt3 o^H2©ig$ 

figH2tCig§tt, ^f>ft f # ICefiBfSftfc 
««W©fl5 3ftgH WKSfertS m 3 0 ©«*4SP 3 1 b £ 40 
{£g;*-tf-.S„ C©££. #H»ifiWTfP«6 OttT^fig 
LHJCti«S-&fc**. -Tftt>%. xe>ft^llC 
«J* 3 ft /cK«W©±Mi SH«a»fg|5M 60i ©|ffl© 
IBIR*WBiclWf t©Wt\ MMSB3 1 b 

©±*»©aw«R»)a#P3 2 b ©if*a*«#HaaEWf 
P3 2a. 3 2 b©igit^©rapszL^at.e»ftn^ 

[0 06 0] C©ttSrc. 8feg««il&SP7 a . 7 0 a* 
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^•sn^^^fok-cgfei^iry yzmm&r *>. c©y 
6ftriaHic?Rfc-r€>j^?g (nafc&iaarofcK*) «. 

MMSB3 1 br«»±»6ft. ffi*4SB3 1 b. ££3*3 
4bK»lr>. HP3 5*»6#2©gf*«2 4btc*J&» 
ft. »2©St»P2 8 b*>6SHSSft. SIFW>2 

[0 0 6 1 ] aHS^fe6?Rft§ft«*tt&3 1 bK 

3fcofcj»*©-as»3* hifto-r^jST-S^. 9E« 
8fe?£©*&£ £ Pia©ffiffl{C J: 0 . «BtW^©«SR©W# 
•fcHateflHW-rSC 3 65C. XfX- 

^3©jaH^T-r-5.«fiSKJ;^-C. f±^J^mt2 2a 
©±S8£SW*«»>i&#P3 2 ai©ra©MP*a<J:5 
fcxT-#~^>#J&jR§ ft* ^©— SB©« 

SfeW«MW3 1 afcJBoTSFl ©SHKW2 4 aCCftA 
U $ 1 ©8Httt 2 4 a IC&i&T 2>mm<D 5 X h 
WKJflWrS C £ feWKWSftS. 

[0 0 6 2 ] b^5e© >*MSI$lffljMg3a-f ££. Sfe^ 
7a. 7 0 a *> 6 ©ifck©ttl|&*fl»jh L, Xt' 
>^ r » ^ 1 . *F*ggI5W3 0 . #H^,il»fSPM6 0 ©ft 
gM#*H6©£2:iitJ#LT. Xf>?t^l©ig 

-rzmm «€*) ». ia*4g(53 1 btjwtJ&^n. « 

MSP 3 1 b. seSI$3 4biC»t>. m\33 5*6^2© 
SP®«2 4 b K^ft. ^2 comma 2 8b *»6SfJR3 
ft. 9*gr»H3ftSCi«:ftS. 

[0 063] ^?S«fe?*. >XMffl©«^i|5ia 

CDftmicJzK), ^**jJ:Ol2M*©*SW^©m^ 
«SS©W#«3W*mR:jqiiW 3 ft S . 

[0 064] §f^©^«tosn#r H i*«3it--s i. X b'> 

?r » * 1 ©lan&fcfMi-r-So ^UT. 04iCm-TJ:^ 
(C. 3BrtaWt3 0=&»3©lKSfi[«H3K:fi[B3-&*t 
££>ft. #H««»raiJ*f6 0*±^fl«HH{cfitiB3 

-e©«^-c . u ft t a # •> h fimfrnmm 

©SfiW4Xf>ft »i» l*>P>^WB?-oT. ltSC©£ 

[0 0 6 5] ftte. XjKv *6**ffll^t5fe*WMI©IS 
ic. itSKfScr. #HSWB(WM* 6 0*0(63*^4 
cfcUU. aU*«*&P 1 2 a . 7 3a3&>6M^5:«^3i± 

[0066] c©^g*ffl^r, #Hms 

»f§BM6O^0 5. H6©<t5(CgHgUfci«^<!:B5gU 

#HsaKameo*Eaofc«^i3:. km oft 

*» o fciS^-Ktb^T . *P»3g|5t* 3 0 ©Mftm «9 ii^P 3 
2a. 32b £#BM$E»rg&W6 0 i©F5©|gra 80*> 

e.SAi/. s«wRo*xe>^-x3©;sffl£ifcft3m 

»(H5. H6©««3 0 0) ©«ai3W*<ft»). Xt 
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>?t"^l ©T#ffilfflT?©»#©*fi*fc <*r**««3;h 
[0 067] ±fattfsttw©<fc ^Kttf^stt-r* 

[0068] $ hictvmmcjztux. m&tfflttfD& 

t/rC»S©T v ^^g©<t^iC^g|5M3 0 

10 4) WOtXb^ft^i' l%IW*S'ttA:»Jv * 

v 7' 1 0 4 CDJ; 9 KSBrtSltf 3 0 t&WWtt 2 1 ©^ 

'ffc^an -S i £ & K . 4 5 ©«j£ fcWSMcfc 

•5. 

[0 069] fcte. ±fE^«f2ST*tt. 2iW^» 

£5. H7tfCD«F#3 1 ct*»3©«*»*-r«fc8S>© 
3 2 c(i-e©^4fP3 1 c(DjJmKc)»JiKSti 
fcSW*8l .3 4 ctt*©«*4»3 1 c<DTffiffl. 

{CjIScSSiSgB, 2 4c ltW3 ©SR*SRRr *fc»©» 
3©SEM«, 2 2 d»{±9J9SB#, 2 7 a. 2 7b (SS 
%S?R ; &^iJK:llJR - rSfcfe©PiRFU'f>-r*S. <?■ 
©fl&©W^l*±EHil0^«ltS«r** s &*s, H7© 
«fiS«:*Jl>r. S«ftIRf)&^P3 2 a, 3 2 b, 3 2 
c©SR*BSl5l0tCff^-raci-C, Cft^&mftHXO 
jA^P3 2a. 3 2 b. 3 2 c £SBtUI»r£PM6 0 £ 30 
©W©BMH1*, £T©£M*St«Ji&*n3 2 a, 3 2b, 
3 2 c-CB§lSID(C-C&. ^©i^A^^BSlBlGiCLr 
aSST-SC aW*8t»3&#P3 2 b. 

3 2c ©»B2fffi©IHIHZ L 2 ii*P 3 2 

a, 3 2 b©i9ii:^'(6j©rBlPSZLiBg|5|D (ZL = ZL 
2 ) Jcj&fc-i-S Ci-C, Xf>ft^l KUSt § ftfc 
S*^©iKSfl«HB 3 1 a- 3 1 c 

»rgPW6 0©*3£HL<fE|tf$ (Xb'>? +• ? * 1 KfiS 
»Snfe«^©±Hi#fflSat»riWt6 0i©|fflH% 40 
WBCC*tJ$) ITOTfe. &aWMX'J&#P3 2 a~3 
2 c i#KMjfi»fi|5^6 0©WS^|nJ©{4SM^^BSPI 

dk orswaatwsBte o^gHss-a-a c 

tot, C©<fc5&c»j&f4T,«, 9i&*P 3 2 

a ~ 3 2 c C £ K#EB£tiI!ffiaStt 6 0 ©US $ *SE A S & 
fi#tt< . »H^RaW*6 0©SaWW«P^tti|iK:a: 

[0 07 0] ifc, H7iBHi©«fiRKJ:or4«W!U 

±©«*»l«»iiW«iai*3Qi"rsci«> , r**. so 
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[0 0 7 1 ] 3 fcfc. 2 WUBLkOtt&Mi 

©tB^tctt. H8{c^-rj:5«:i6**=HWWh«J:i». 
[007 2] &4». ±5SOI0B»rB:. a«WKffi#M 

©«H^%IKRW«:^&L.T9fje©«ai*a«w«:*"r 

[0 07 3] £/c 0T» 

a-r-saaKcRfc-fv Mi^©*7xit^7* 
«©»Rtc»oT«ii!r*KBK:*>Bi««:affl-rsc & 

[0 074] 

[*M§©»*] 6Lh©IW!*»6i|i6*>ttJ:9K:. »3^B 

i (cis*s©^bj k <fc n 5&*9SM*©5W*ix o ii^p © 

L/c©-C, *#K«)i&*Pi*H«IIBfaiJ«4©IH©» 

<t**t?£. ^a?s© 3 * h ttf35»»RKfwt*r a©* 

HWWCS. iSl©tt±*H)«K*i^±3"&*c:i*«r* 
■5. *?t. ^fim«K^3ftfc»«©W3fiHi 

«^©*&a?K©8lfcfajM <9 Zfflffl? 5C ifeT^-So 

T, ^^©*8flfiR©?tH*»*«*O"C««E©tt±#t0 

[0 07 5] ff*^2 {ClBtg©ISBJ(C «fctl«, 

yt©-r. ma?s© 5 x h z^mmickibxis <ci#t 
* . »i«© s ^ h ft £*mmmttm? & ©* «t d m 

[0076] mm-wt. a«fi^Btscfsw 

•ttSWW**^IR{c-i-SJ:^K:ateSL/ri>a©"t7, 
*W«W ©«tt*«**:«W* WRfiWRK» UTS 

»s-&s©KJt^r, «miA«iflmKtc«. i^g©^ 

[0 07 7] HMtV3 KGtt©»HR: J:ti«. Ifert^W 
ti. Sl>KnBW**WTR«KtciBfll3nfc««H©te 
a«Cc*M6 U^:1HK©4Mm%JA3 nt c» S i <b t> 
fc. *k*»rtflH©«Ma»©T^4. «««»©IBI©ISdIB{c 

ttfeft. »«»aiJ©±«BIJ©«ftW»)ii*P©S 

«^snyfc«E©*3fiarK» -e©a«(c«^-r5Ma 

tt©«Kc«tE Ufc|gF«ga5W©«MSP*^S-rs «fc ^ K 

»B#a*iW»"r s<t^ tews L/ fc©-e, «^«»©m 
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[O 07 8 ]Jfc. fgrtSI3tt©#ffiMSIfcD±ifSgi5©M& 

[0079] §aa©Ma?g^sij^ ommi®. 

[0 0 8 0 ] lt*3I4KfEtSc©#SHJfcj;tl«, SF»*fi<t 

^•©jsb jc instate r» 6 n/c#a®©^a^icstfE-r 
© s x h a £*s wrk wtt*rr «fc o MggjcMHW-r 

[008 11 ifc. I*H*K*. 
[0S©f8Wj:^] 

[0i] *«B^©-^jgf^{c^^a^a^p©«js 
[0 2] *«a^*»Bs-e*#p«wto— «cdi«is* 
[0 3 ] nw^*tc«ssg»o««w*o««*^-r^P 

^0-C^>-5> o 

[04] n*^jii{c^s^a©i&fp4i^wr afci*©0 30 
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[05] XM^^A«KKOttf¥«K9i-r«A:BC>CDH 

[06] ^jtegji8K«*«K©«iff*sM9-r*fc»©ia 
y > xMS&D^«^S©t^£^T$M 

0-C*-5o 

[0 7 ] 3 «s©«*^«»iKr sfc»©se^w©»» 
«)&£^-fiM0-e&£o 

[08 ] *©»«»jR*fT9««*«A!teC^«©B 

gp«)S ; &*-r^ifffi0-c* s. 
[0 9] m&womm&nirrfflmm'c&z. 

1 : Xf>fti-^ 

6 : 

2 1 : SWSBtt 

2 3 : nmm 

2 4 a, 2 4b : 
2 6 : 

2 8a. 28b: §mU 

3 o : mftmt 

3 1a. 3 1b: fttfSB 

3 2 a, 3 2b: »ftB^i£&P 

4 5 : mmm 

5 0 : fflWffl 

6 0 : #fflattKHK& 
6 7 : ScSltlSlfft 

70a: mmvmt* 

WB : a«^a^F©S*g±Si#H«jS»fa5Wi©KPB 
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